Role of non-native aromatic and hydrophobic interactions in the folding of hen egg white lysozyme.
The folding kinetics have been determined for hen egg white lysozyme and two mutants in which Trp-62 and Trp-108 have been individually replaced by tyrosine (Tyr-62-lysozyme and Tyr-108-lysozyme, respectively). An earlier study of wild-type lysozyme [Denton, M. E., Rothwarf, D. M., & Scheraga, H. A. (1994) Biochemistry 33, 11225-11236] had indicated that two transient intermediates were formed during the early stages of refolding. Both intermediates were characterized by substantial quenching of tryptophan fluorescence which suggested that, during the refolding process, Trp-62 and/or Trp-108 was involved in a non-native tertiary interaction(s). Both Tyr-108- and Tyr-62-lysozyme fold significantly faster than wild-type lysozyme (7- and 13-fold, respectively). These results indicate that the rate-limiting step in the folding of lysozyme arises not from any inherent slowness in the formation of the native structure but rather as a consequence of the formation of a highly stable intermediate which contains significant non-native structure which must be disrupted prior to, or in concert with, subsequent folding. The data suggest that aromatic and hydrophobic interactions play a pivotal role in the formation of the non-native intermediate. The general role that non-native interactions play in the folding process is discussed.